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(54) ADHESIVE FOR BONDING AROMATIC POLYAMIDE FIBER TO RUBBER COMPOUND 

(57)Abstract: 

PURPOSE: To obtain an adhesive which firmly bonds an arom. polyamide fiber to a rubber compd. 
CONSTITUTION: The title adhesive comprises a resorcinol-formalin resin and a latex component 
comprising a poly(2,3-dichloro-1 ,3-butadiene) latex and a rubber latex excellent in compatibility with a 
rubber in the rubber compd. to be bonded. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In adhesives which consist of resorcinol formalin resin and latex for pasting up aromatic 
polyamide textiles and a rubber compound, Adhesives of aromatic polyamide textiles and a rubber 
compound, wherein the above-mentioned latex consists of rubber latex excellent in the compatibility of 
2,3-dichloro-1,3-butadiene latex and covering rubber in the above-mentioned rubber compound. 
[Claim 2]Adhesives of aromatic polyamide textiles according to claim 1 and a rubber compound, wherein 
a solubility index (SP^ of rubber latex fills a relation of SP 2 ~1.0 <=SP 1 <=SP £ +1 .0 to a solubility index 
(SP 2 ) of covering rubber. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the adhesives of aromatic polyamide textiles and a rubber 

compound. 

[0002] 

[Description of the Prior Art]Generally, industrial rubber products, such as a tire, a rubber hose, a 
transmission belt, and a conveyor belt, are reinforced using textile materials. Since it has the character 
which strength was generally large, and whose elastic modulus was high as compared with natural fibers, 
such as cotton, wool, and hemp, was excellent in the resistance to friction, for example, and was [ be / 
no dimensional change by water or heat / almost ] moreover excellent, the synthetic fiber is widely used 
as textile materials for reinforcement to apply. In particular, in the synthetic fiber, many a polyamide 
system and polyester system synthetic fiber materials, such as aliphatic polyamide textiles, aromatic 
polyamide textiles, and polyester fiber, are used as textile materials for reinforcement in recent years. 
[0003]In order to paste up textiles and a rubber compound conventionally, the method of using as 
adhesives the mixture (henceforth "RFL") which consists of resorcinol formalin resin and rubber latex is 
known widely, and according to this method. A certain amount of adhesive strength can be obtained also 
between a synthetic fiber and a rubber compound. However, generally the adhesive strength obtained 
from the wettability of a synthetic fiber to RFL being bad is insufficient. 

[0004]Then, in order to heighten the adhesive strength of a synthetic fiber and a rubber compound, the 
method of using various RFL(s) is proposed. For example, "the method of using RFL which mixes 
epichlorohydrin rubber latex and chloroprene rubber latex to resorcinol formalin resin in adhesion with a 
polyamide fiber and chloroprene rubber" is proposed by JP,49-96048,A. "The method of pasting up 
rubber on textiles using RFL which consists of chloroprene dichloro butadiene copolymer latex and 
resorcinol formalin resin" is proposed by JP,59-89375,A. On the other hand, about rubber, it does not 
come to accept crude rubber, styrene-butadiene rubber, etc. in recent years, High saturation nitrile 
rubber, ethylene-propylene rubber, chlorinated polyethylene, The rubber (refer to JP.1-31 1 158.A) etc. 
which mixed methacrylic acid zinc to the hydro rubber which consists of chlorosulfonated polyethylene, 
epichlorohydrin rubber, fluorocarbon rubber, and an ethylene nature unsaturation nitril conjugated diene 
system copolymer, High saturation or full saturation rubber is used in various fields, and adhesion with a 
synthetic fiber is much more difficult for the starting special rubber. 

[0005]Then, also about adhesion with the starting rubber and textiles to JP,61-207442,A. "For example, 
the high saturated hydrocarbon rubber containing a nitrile group like hydrogenation nitrile rubber is faced 
pasting textiles, The method of using RFL which consists of a halogen-containing polymer and resorcinol 
formalin resin, such as an epichlorohydrin polymer, chloroprene rubber, chlorosulfonated polyethylene, 
and chlorinated polyethylene," is proposed. 

[0006]However, aromatic polyamide textiles are compared with conventional aliphatic polyamide textiles 
and polyester fiber, The surface is inertness much more and are remarkably inferior to the wettability to 
RFL, Therefore, when the vulcanization adhesion composite of aromatic polyamide textiles and rubber is 
used under the severe condition which large shearing produces between textiles and rubber in response 
to dynamic external force, such as crookedness, compression, and extension, under hot environments, 
according to the conventional adhesion method which was described above. As a result of adhesive 
strength's being insufficient for all, exfoliation destruction arises in the interface of textiles and rubber, 
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[0007]To JP.2-1 75974.A. Although "the method of processing by RFL which has adhesion rubber latex 
which lessens coating weight to the aromatic polyamide textiles of RFL containing halogen-containing 
polymer latex as much as possible in order to control the fall of bending fatigue nature, and has covering 
rubber and compatibility at the 2nd process" is indicated, In this case, adhesive strength varies in 
connection with dispersion in the coating weight of RFL, and, as a result, a good dynamic shearing 
adhesion fatigability is not obtained. 

[0008]This invention is made in view of such a problem that a Prior art has, and the purpose is to 
provide the adhesives on which aromatic polyamide textiles and a rubber compound can be pasted up 
firmly. 
[0009] 

[Means for Solving the Problem]To achieve the above objects, in adhesives which consist of resorcinol 
formalin resin and latex for a gist of this invention to paste up aromatic polyamide textiles and a rubber 
compound, Adhesives of aromatic polyamide textiles and a rubber compound, wherein the above- 
mentioned latex consists of rubber latex excellent in the compatibility of 2,3-dichloro-1 ,3-butadiene 
(henceforth "2 and 3-DCB") latex and covering rubber in the above-mentioned rubber compound are 
considered as the first invention, In the first above-mentioned invention, a solubility index (SP^ of 
rubber latex receives a solubility index (SP 2 ) of covering rubber, Adhesives of aromatic polyamide 
textiles and a rubber compound filling a relation of SP 2 ~1.0 <=SP 1 <=SP 2 +1 .0 are considered as the 
second invention. 

[0010]Resorcinol formalin resin used in this invention, It is the same as what is conventionally used in 
adhesion with rubber and a synthetic fiber, and it is the initial condensate produced by making condense 
resorcinol and formalin under existence of a basic catalyst by a ratio of resorcinol/formalin =1 / 3 - 3/1, 
and is usually used as 5 to 80% of the weight of solution. Latex containing 2 and 3-DCB has strong 
compatibility over aromatic polyamide textiles, is excellent also in wettability, and forms a glue line with 
high cohesive force between aromatic polyamide textiles. The compatibility of 2,3-DCB to aromatic 
polyamide textiles is what is depended on an operation of chlorine, RFL in particular in which a chlorine 
content contains few polymers rather than 40 % of the weight cannot paste up aromatic polyamide 
textiles and rubber powerfully by the above-mentioned effect becoming scarce if a chlorine content in a 
polymer becomes less than 45 % of the weight. As rubber latex (namely, adhesion rubber) excellent in 
compatibility with covering rubber, generally, although an unvulcanized rubber of similar structure is used 
in terms of the same unvulcanized rubber as covering rubber, or chemical structure, Since it has 
covering rubber and compatibility when polarity which the adhesion rubber has, i.e., a solubility index, 
(henceforth a "SP value") approximates with the value of covering rubber even if it is an unvulcanized 
rubber which has different chemical structure, By blending a suitable vulcanizing agent with a covering 
rubber compound beforehand according to adhesion rubber to be used, both compatibility is securable. 
Although various methods of calculating the above-mentioned SP value are known, they are usually 
called for by a method of Small. This method is J. Paint Technol., 42, and 76 (1970), for example.; It is 
indicated to NewValues of the Solubility Parameters from Vapor Pressure Data. Especially in this 
specification, an SP value of rubber latex (adhesion rubber) in RFL is called "SP^', and especially an SP 
value of covering rubber in a rubber compound is called "SP 2 ." 

[001 1]About loadings of resorcinol formalin resin and latex, it is preferred about resorcinol formalin resin 
100 weight section the range of 100 to 900 weight section and to contain latex in the range of 200 to 
800 weight section especially. When loadings of latex separate from these ranges, aromatic polyamide 
textiles and a rubber compound cannot be pasted up firmly. As for 2 in latex, and especially a 
compounding ratio of 3-DCB latex and adhesion rubber latex, it is preferred that 20 to 80 % of the weight 
of 2 and 3-DCBs are in 40 to 60% of the weight of a range. It is because it will be easy to produce 
variation in adhesive strength and adhesive strength will decline, if loadings of 2 and 3-DCB separate 
from these ranges. 

[0012]As for solids concentration in an adhesive composition, it is preferred that it is in 10 to 50% of the 
weight of a range. Processing of aromatic polyamide textiles by adhesives can be performed by heat- 
treating if needed, after these textiles are immersed in a solution which has an adhesives presentation. 
What is necessary is for what is necessary to be just to perform this heat treatment at temperature 
which is sufficient for carrying out reaction fixing of the adhesives made to adhere to textiles, and just to 
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solution of an isocyanate, epoxy compounds, or these mixtures. What is necessary is for this processing 
to also immerse aromatic polyamide textiles in the above-mentioned solution, to heat-treat them if 
needed, and just to fix the above-mentioned compound to textiles. Especially as an isocyanate 
compound to apply, although not limited, For example, polyisocyanates, such as tolylene diisocyanate, 
meta-phenylene diisocyanate, diphenylmethane diisocyanate, hexamethylene dHsocyanate, and 
polymethylene polyphenyl diisocyanate, can be used conveniently. 

[0014]To starting polyisocyanate, like trimethylolpropane and pentane erythritol, Polyhydric alcohol 
addition polyisocyanate produced by making a compound which has active hydrogen two or more react 
to intramolecular, Blocking agents, such as phenols, tertiary alcohol, and secondary amine, can be made 
to be able to react to the above-mentioned polyisocyanate, and block polyisocyanate which blocked an 
isocyanate group of polyisocyanate can also be conveniently used as a polyisocyanate compound. 
[0015]As an epoxy compound, a poly epoxy compound which has two or more epoxy groups in 
intramolecular is preferred, For example, polyhydric alcohol, such as ethylene glycol, glycerin, sorbitol, 
and pentaerythritol, A resultant of polyalkylene glycols, such as a polyethylene glycol, and a containing 
halogen epoxy compound like epichlorohydrin, A resultant of polyhydric phenol, such as resorcinol, bis(4- 
hydroxyphenyOdimethylethane, phenol formamide resin, and resorcinol formamide resin, phenol resin, and 
a containing halogen epoxy compound like epichlorohydrin is used preferably. 

[0016]As an organic solvent for forming a solution of an isocyanate compound or an epoxy compound 
which was described above, Although not limited in particular, ester, such as aliphatic series ketone, such 
as aromatic hydrocarbon, such as benzene, xylene, and toluene, methyl ethyl ketone, and methyl isobutyl 
ketone, ethyl acetate, and amyl acetate, etc. are usually used suitably. Although solids concentration in 
particular in a solution to apply is not limited, 10 to 50% of the weight of a range is usually preferred for 
it. 

[0017]Processing by a solution of an isocyanate compound or an epoxy compound to apply activates the 
surface of aromatic polyamide textiles, improves the wettability of textiles to RFL of this invention, 
reacts to a methylol group which resorcinol formalin resin of this invention has further, and forms a firm 
glue line. 

[001 8] Subsequently aromatic polyamide textiles processed as mentioned above are stuck with a rubber 
compound, and vulcanization adhesion is carried out by the usual processing condition known in the 
rubber compound. Although covering rubber in particular pasted up with adhesives of this invention is not 
limited, For example, crude rubber, styrene-butadiene rubber, chloroprene rubber, Acrylonitrile-butadiene 
rubber, ethylene-propylene rubber, chlorinated polyethylene, It is applicable to rubber etc. which mixed 
methacrylic acid zinc to hydro rubber which consists of chlorosulfonated polyethylene, epichlorohydrin 
rubber, fluorocarbon rubber, and an ethylene nature unsaturation nitril conjugated diene system polymer. 
[0019]The starting rubber can also contain suitably various reinforcement nature bulking agents known 
as a usual rubber compound, an antiaging agent, a plasticizer, a vulcanizing assistant, processing aid, etc., 
respectively. 
[0020] 

[Function]Since rubber latex excellent in the compatibility of 2 with high compatibility with aromatic 
polyamide textiles, 3-DCB, and covering rubber is contained in latex of the adhesives by this invention, 
aromatic polyamide textiles and covering rubber are pasted up firmly. And the fiber reinforcement rubber 
compound excellent also in the dynamic shearing adhesion fatigability can be obtained in an operation of 
2 and 3-DCB. When the solubility index (SP^ of rubber latex fills the relation of SP 2 ~1.0 
<=SP 1 <=SP 2 +1.0 to the solubility index (SP 2 ) of covering rubber, textiles and a rubber compound are 
pasted up still more firmly. 
[0021] 

[Example]Although an example is given to below and this invention is explained to it, this invention is not 
limited at all by these examples. First, the feature of the latex used in this example and rubber is 
explained. 

(2, 3-DCB latex) That whose SP value it is a thing by TOSOH CORP. and is 9.3 in 35 % of the weight of 
solid content. 

(It is called polyvinyl chloride latex and the following "PVC latex") That whose SP value it is a thing of 
the trade name by Nippon Zeon Co., Ltd. "ZEON 1 50X50", and is 35 % of the weight of solid content, and 
is 9.7 in 57 % of the weight of chlorine contents of polyvinyl chloride. 
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is 9.2 in 41 % of the weight of chlorine contents of chioroprene rubber. 

(Natural rubber latex) The SP value which is crude rubber in 35 % of the weight of solid content is a thing 
of 8.3. 

(It is called acrylonitrile butadiene rubber latex and the following "NBR latex") It is a thing of the trade 
name by Nippon Zeon Co., Ltd. "Nipoll 562", and an SP value is a thing of 9.7. 

(Chioroprene rubber) It is a thing of the trade name by Showa Denko K.K. "neoprene WRT", and an SP 
value is a thing of 9.2. 

(It is called acrylonitrile-butadiene rubber and the following "nitrile rubber") It is a thing of the trade 
name by Nippon Zeon Co., Ltd. "Nipol1043", and an SP value is a thing of 9.7. and an aromatic polyamide 
fiber cord (the trade name by Teijin, Ltd. "theque NORA".) After 1500D/1x3 were immersed in the 
treating solution of the presentation shown in the following table 1 , it heat-treated for 2 minutes by 
473K, and after sticking each fiber cord after heat treatment on each sheet of unvulcanized rubber 
compound A shown in the following table 2, B, or C, it vulcanized for 30 minutes by 423K, and the bonded 
object was obtained. And the 1 80-degree exfoliation adhesive strength between a fiber cord and rubber 
was measured by a part for 100-mm/in exfoliation speed with the friction test machine about this 
bonded object. This result is shown in Table 1 . Since the dynamic shearing adhesion fatigue test was 
also done, based on the result, the number of times until it can draw out the fiber cord of the thing of 
each example and each comparative example is also collectively shown in Table 1 . As it is indicated in 
draw ing 1 as a dynamic shearing adhesion fatigue test, it is "an examination which evaluates an adhesion 
fatigability by the number of times of up-and-down motion until it embeds the fiber cord 1 at the 10- 
mm-thick rubber piece 2, it carries out shearing fatigue in a 10-Hz cycle with the power of 98**69N and 
it can draw out the fiber cord 1 ." 



[0022] 
[Table 1] 
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[0023] 

[Table 2] 
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[0024] So that clearly [ Table 1 ] in the adhesives of Example 1. Since natural rubber latex (SP^S.3) is 
contained, when aromatic polyamide textiles are processed using these adhesives, these textiles and 
rubber also paste up covering rubber powerfully as it is the same crude rubber (SP 2 =8.3) (exfoliation 
power is high). Since SP 2 of chloroprene rubber resembles the value of crude rubber also when covering 
rubber is chloroprene rubber (SP 2 =9.2) with the adhesives (difference =0.9), these textiles and rubber 
paste up powerfully. However, 1.4 has a difference with SP 1 of the natural rubber latex contained in 
adhesives in this case as covering rubber is nitrile rubber (SP 2 =9.7), and since it is large, the adhesive 
strength of aromatic polyamide textiles and rubber is low. 

[0025]If the adhesives of Example 2 contain NBR latex (SP 1 =9.7) and process aromatic polyamide 
textiles using these adhesives, When covering rubber is crude rubber (SP 2 =8.3), 1.4 has a difference with 
the SP value of NBR latex, and since it is large, the adhesive strength of these textiles and rubber is low. 
However, in these adhesives, if covering rubber is chloroprene rubber (SP 2 =9.2) or nitrile rubber 
(SP 2 =9.7), The SP value of these covering rubber and the SP value of NBR latex approximate, or 
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[0026]If the adhesives of Example 3 contain CR latex (SP.,=9.2) and process aromatic polyamide textiles 
using these adhesives, Covering rubber either nitrile rubber (SP 2 =9.7) crude rubber (SP 2 =8.3) or 
chloroprene rubber (SP 2 =9.2) The SP value of these covering rubber and the SP value of CR latex 
approximate, or (difference =0.5 or 0.9) since it is the same, aromatic polyamide textiles and these 
covering rubber are pasted up powerfully. 

[0027]To combination of Example 1, Example 4 and Example 5 increase the quantity of 2 and 3-DCB, and 
the exfoliation power of aromatic polyamide textiles and covering rubber is increasing them from the 
above-mentioned Example 1 . Moreover, as for Example 4, only a part to increase the quantity of 2 and 
3-DCB has much number of times of up-and-down motion until it can draw out a fiber cord from 
Example 1, and Example 5 has still more the number of times than Example 4. Thus, by adding 2 and 3- 
DCB shows that a dynamic shearing adhesion fatigability is improved. 

[0028]The comparative example 1, the comparative example 2, and the comparative example 3 replace 2 
of Example 1 , Example 2, and Example 3, and 3-DCB latex by PVC latex, respectively. Although the 
tendency of the exfoliation power of these each comparative example is the same as that of an example 
almost, there is little number of times of up-and-down motion until all can draw out a fiber cord, and it 
turns out that it is inferior to a dynamic shearing adhesion fatigability. 
[0029] 

[Effect of the Invention]Since 2 [ excellent in compatibility with aromatic polyamide textiles ] and rubber 
latex excellent in the compatibility of 3-DCB and covering rubber are contained, the adhesives 
concerning this invention can paste up aromatic polyamide textiles and various rubber compounds 
powerfully. And the fiber reinforcement rubber compound excellent also in the dynamic shearing adhesion 
fatigability can be obtained by containing 2 and 3-DCB. Therefore, the adhesives by this invention can be 
used very conveniently for adhesion of the rubber in products, such as a belt for transmitting power, a 
conveyor belt, and a tire, and the textiles for reinforcement. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a figure explaining a dynamic shearing adhesion fatigue testing method. 
[Description of Notations] 

1 — Fiber cord 

2 — Rubber piece 
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